S1ill unaddressed: a submerged rock approximately 6 miles swW ::f the site would narrow the
range of safe approaches for tankers — particularly if they weren’t permitted to Iuse ﬂ};; El{a;cgmﬂ
coming from the NW and SE. The mean depth of the rock is 42 ft (7 fathoms); the - kc—
loaded is 43.3 ft. The range of tides in the area is ~4.5 fe:e.t.f” (Anecdotally, the risk of a tanker
grounding on that rock might be on the same order of magnitude as that of an antomobile on

. Pacific Coast Highway in Malibu striking a pedestrian standing in the median divider lane — an

event which occurs several times per year.)
Exclusion Zone and Precautionary Zone
The analysis of these zones and their potential impacts is incomplete.

Centering the 500 m (1,640 ft.) Exclusion Zone on the FSRU mooring point means that one end
of the FSRU (approx. 1,000 ft. long} would always be within ~6@ ft, of the cdge of Fhe' ZONE,
This means that either the effective exclusion would be only a third of the_: nominal distance
(roughly), or that the zone would have to be modified to migrate along with the FSR!.FS move-
ments. In the latter case, its radins would be measured from the center of the FS‘RU itself, in o
whatever orientation it happened to be; and the effective zone would have a radius of -1,00(}“1
(FSRU Jength) plus an additional 500 meters, or 2,640 ft. total. Th'ls would mean tlhat the u:;:ﬁ
area of the effective zone would be .78 sq. miles (statute), 18 By either solution (wxd:.smmg lu-u
zone or allowing it to migrate with the FSRU) the DEIS/R has not adequately analyzed the true
scope and impacts of the zone.

In any case, the Exclusion Zone would not adequately encompass the actual signiﬁcan::;ssel "
activity of the Applicant. Tankers would be coming and going at the rate of 2-8 per w e fmt
the discussion of number of tankers necessary at peak ca.pnm.ty). 50 one o7 several w:;m; al rnc::
always be in the immediate vicinity; and tugs would pc coming and going at a rate of 4 transi
per tanker, further widening the arca of traffic complications.

i i ional vessels are not completely
Meedless to say, the impacts on other commercial and rcmfamn
addressed; significantly more vessels would be “digrupted” than the DEIS/R acknnwle‘dgss, 'I]_u-,
Applicant states, “The location of the FSRU has been sited away from gopula.r recrr:au-:l:ln :.rl:a.s
and active OCS platforms, which minimizes the effect of increased marine tra]"ﬁc trips."11? How-
ever, as pointed out elsewhere, a significant number of recreational craft transit the zone on their
way II:"mm L.A.-area marinas to the Channel Islands.

The locatien and radius of the Precautionary Zc-nu:l means .that such tmsl.bm.lln‘d \rcs?e.:'ls':uo"f]d
necessarily experience “serious disruption,” notwithstanding B:I-[PB s definition of it ( :d en a
vessel cannot proceed to its intended destination due to exclusion from an a]r;]a.. he ne elli u:c
alternate routes during exclusion does not constitute a serious disruption™).!? But a vessel tha

“canmot proceed to it's intended destination” is ipso facto distupted. Here, westbound vessels

17 geoping draft EIS/EIR, 2.5.2.
118 71 895,605 sl

19 Motrix, ot 16,

120 pairix, st 9.
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The FSRU would travel to and from the proposed port location at
commissioning and decommissioning, taking a transpacific route;

neither the FSRU nor LNG carriers would approach the location
cited in the comment.

No LNG carrier would approach closer to the shore than the

location of the FSRU; therefore, they would avoid the submerged
rock.

G434-77

Sections 2.2.4, 4.3.1.4, and 4.3.4 address the size of the safety
zone, how it would be established, and the potential impacts on
marine traffic. The FSRU would be able to rotate 360° around the
mooring turret. The safety zone would extend 500 m from the circle
formed by the FSRU's stern, the outer edge of the facility, rotating
around the mooring turret. See Figure 4.3-4 for an illustration of the
potential safety zone and area to be avoided. The safety zone

could not be made any larger because its size is governed by
international law.

G434-78

Sections 2.2.4 and 4.3.1.4 discuss the stipulations for safety zone
and areas to be avoided. Safety zones and areas to be avoided

would be marked on nautical charters so mariners could plan
accordingly.



would have little choice but to steer directly into the oncoming u_-arﬁ’}c of the SE-bound shipping
lane because the 2.0 NM radius of the Zone directly abuts the shipping lane. (See FIGURE 2, |

above).

Al the same time, the Precautionary Zone also immediately fhuts th: eastem bEl}grEary ;f ](1]1@l F:t
Mugu Sea Range (missile range). (This proxim_ity has been “fudged” in the D , whic! Sc?nu
that the distance from FSRU to the Sea Range 1s 2.4 NM;'?! whereas precise map l]l;neasum;"thc
shows the FSRL to be 2.0 NM from the range boundary. See FJ.GU'RE 2) Asin Lhc -:aser;- :
Shipping Lane, commercial and recreational vessels approaching the FSRU from the south o

east would be detoured directly into the missile range.

Even more significant than the fact that vessels wc_mlc] be disruptf:d _is that they would encounter
a complex arca of limited access 2ones (FSRU, shipping ]anv;. missile range). _ﬁu}y r:ll:li galt-:?rh
“half asleep at the wheel” might become confused about which zones are c:lf‘f-lu'nm;mr \: ':;ca
are not, 50 might react in a less than rational manner. Add anjmhc‘r LNG talmksr {c:r1."f Q:imran
few tugs into the mix, and the result could be chaos — tlhc nawgalmn?] e.quw.al::::lt‘;{;1 an ld .
traffic roundabout. For instance, how would the captain of a mcrl:au‘onai motorboat r;fw;-: i
he could clearly see that he should pass 2 tan!(ml'to port, but was',gcmng radio advice that he
should pass to starboard to avoid one of the limited access areas’

Apropos, the area sees & number of high-speed “cigarette bw," particularly 1:: ms; Sum;xgr
months. Based on my own frequent observance of such boatsl in waters closer 1o ur:]; ]
operators typically display a reckless sort o "c@huy" hehavior. They can I:-: rea;?sh ) gvmgs
expected to either not have adequate GPS or radio gear, or 1o not _r:'lt':uaely monitor e !,13
We can only wonder how they would react to sipmiltaneous conflicting course recommendatons.

inci / i iously proposed a Precautionary Zone
Perhaps not coincidentally, whercas the Applicant previously | . :
of Z.SPNM, it appears to have been reduced to 2.0 NM arbitrarily, when it was realized th'mbllhc
greater radius would overlap the shipping lane. If BHIPB were to use any of the more reliable
models of blast radius!22 — or to hold to its own prier statement that the blast radius could be five
miles!® — this means that the potential blast radius of an explosion radically overlaps the

shipping lane.

In short, the exclusion zone is both too <mall for safety, and too large {and Icomplcx)_\ in terms of
impacts on other boat traffic. Either way, it problematic; the proposed project location has
unmitigable impacts no matter what the size of the exclusion zone.

121 9.9
12 From e, Jemy Havens, James Fay, or even FERC.
123 Commentary in Ventura Star, March 28, 2004,
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G434-79

Table 2.1-2 lists distances to points of interest from the FSRU,
including the Point Mugu Sea Range.

Figure 2.1-2 depicts the boundaries of the Area to be Avoided
(ATBA) and the Point Mugu Sea Range. The ATBA is outside of the
boundaries of the Point Mugu Sea Range.

Vessels in the Santa Barbara Channel TSS would not have to
change course as they pass the ATBA. Sections 2.2.4 and 4.3.1.4
describe the stipulations of the ATBA.

G434-80

Section 4.3.1 discusses existing maritime conditions, and Section
4.3.4 discusses impacts and measures to mitigate impacts on
mariners, including safety measures that would be used. Standard
nautical "rules of the road" would apply at all times. Safety zones
and the Area to be Avoided would be marked on nautical maps so
that mariners could plan accordingly.

G434-81

Sections 2.2.4, 4.3.1.4, and 4.3.4 address the size of the safety
zone, how it would be established, and the potential impacts on
marine traffic. The FSRU would be able to rotate 360° around the
mooring turret. The safety zone would extend 500 m from the circle
formed by the FSRU's stern, the outer edge of the facility, rotating
around the mooring turret. See Figure 4.3-4 for an illustration of the
potential safety zone and area to be avoided. The safety zone

could not be made any larger because its size is governed by
international law.



Tanker accidents

One of BHP's most recent maps!#* shows the FSRU as ~5 NM from the southbound Jane, but it's
actually 2.0 NM.

Collision analysis is missing. Tankers approaching from the south would cross the ;(}umbuund
lane into oncoming traffic, Tankers leaving to the north would cross the southbound lane.

The likelihood of tanker accidents is comparatively high. A tanker of the typical sizc that tl;r
Applicant would use takes 5 miles to come to a stop from the moment ﬂ}e captain “puts mc.sl:iblg
brakes."125 With the FSRU being only 2 NM from the shipping lane, this pmdm_::t;s an 17;111 i
“negative” margin of ermor. Granted, each tanker would be met by wo tug!lz-oaL?éd ut :gdm[ =
seeable circumstance of high storm seas with one or more gs becoming disabled, su y

2

34-82

bets would be off, The DEIS/R provides no such analysis.

A 2002 study performed by the interagency West Coast Offshore Vessel 'IE‘Eafﬁc; Risk Mmag;:-
' i o i igh-risk traffic area,'*® and recommen
1 Projcet (“Working Group”) found this to be & high-ris e
1mh:t 1a:nlcin‘ sgay at least 50 miles from shore, unless ne.c;ssary,{f-' The DELS{R fails to address
the Working Group study, despite it’s having been highlighted in public scoping comments.

Accident risks associated with all types of tankers, irrespective of cargo type. S:E'.mld hedﬁselssed.
These would include: various types of collision damage; damage ;assomaled wi grouir;ul edi:_s “
hazards of extreme sea and weather conditions, spills, etc. Such ns}:s w:n_lld be mag;?
unspecified degree by the unigue hazards of LNG, such as metal brittlization and roll-over.

Also, tanker pilots are blocked from seeing less than 3/4 mila: in front of them, a:ﬂd deni:tg:fs arg
common in the area. Given that instruments are known to fm]. and that smnll er ogl);f
sometimes do not have adequate instrumentation, such impediments to visibility could foresee-
ably lead to collisions or near-miss accidents (e.g., man overboard}.

is missi licant claims that none would be needed, because
A tanker anchorage plan is missing. The App t v
tankers would be monitored from 1,000 miles ont.)2# But contingencies suc:h as s;t;nlns or _iqrce
majenre suggest that traffic can’t be controlled solely by regulating tankers® armval time. AIF

traffic controllers know that, Tankers could “stack up” in a “helding pattern.

Tug anchorages been not been specified or mapped,'® despite being required.

126 pygred ©.21.04 (297047_web.pdf). -
125 Based on common knowledgs, and noted ot timelcylaw.com.
126 \West Cosst Offshore Vessel Traffic Risk Management Project Final Repert 702002, at 3.
127 arq
: i i les. If mure than one LNG tanker would approach
128 '3 tankers will be monitored from a distance of ot Jeast 1,000 miles. 1 . -
mga.ir:mfu.‘?h ather, s tanker would be asked 1o decrense it speed well in advance of grrival #t the FSRU, There will be

1o need for temparary anchorage of LNG tnkers.” Matrix, at 14
129 porix, ot 16.
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Figure 4.3-2 depicts LNG carrier approach routes. Since the LNG
carriers would neither enter nor cross the traffic separation scheme
(TSS) under normal operating conditions, a vessel collision analysis
was not conducted for LNG carriers calling at the proposed Project.

G434-83

As discussed in Section 4.2.7.3, BHP’s Operations Manual would
address every contingency which would include weather
parameters dictating circumstances for off-loading. The Operations

Manual must be approved by the USCG prior to commencement of
operations.

LNG carriers would not attempt to dock in unsafe sea conditions
and would neither cross nor enter the Santa Barbara Channel TSS,
as identified in the Operations Manual. Section 4.3.1.4 identifies

safety measures that would be used to avoid potential vessel
accidents.

Sections 4.2.7, 4.2.9, and 4.3.4 and the Independent Risk

Assessment (Appendix C1) contain discussions of the vessel
collision analysis.

G434-84

Section 4.3.1.4 has been updated to include a discussion of this
topic.

G434-85
Section 4.3.1.3 discusses this topic.

G434-86
The FSRU would be located in 2,900 feet of water (see Section
2.1). Tugs would not be able to anchor in that depth of water.



The Scoping Draft Application stated that three tugboats would be used per tanker. No explan-
ation has been provided as to why this number was reduced to two.

Storm conditions

The CEC cautions: “Oil tankers have been making deliveries at some near-shore mooring
stations in California for many years. However, making deliveries miles offshore, totally un-
protected from wind and storm conditions, would pose a different set of problems.”'® The
Applicant has provided some discussion of 100-year storm conditions and the like, but has not
specified how the FSRU and tankers would be designed to withstand extreme conditions — other
than to say, in effect, “it will be designed for.”3! But without more detail about Project perform-
ance under extreme conditions, no real assessment of consequential impacts is possible.

Relatedly, the Scoping Draft specified that the FSRU's would be rated to withstand 45-foot seas,
which it cited as the “100-year retum” maximum storm. Now the DEIS/R has specified the 100-
year return wave height as being 24.6 ft.132 What accounts for that significant change? Could it
be that the Applicant determined that it would be impractical to build the FSRU to withstand 45-
foot seas, so it found a way to come up with a smaller number? In any event, the seas at the site
have approached 40+ feet many times in less than a 100 year period.

And, given the anticipated increase in severity and frequency of storms associated with global
climate change, how could one confidently assert that a 50-foot sea won’t occur next winter, or
20 years from now? The DEIS/R does not address the implications of the scientifically-accepted
theory that storms will likely increase in intensity and frequency in the coming decades.

The Marine Operations Manual in the Application’s “Confidential-Sensitive Information docu-
ment” specifies when, dué to weather or sea conditions, to “invoke a shutdown of the LNG
transfer operations, departure of the tanker from the mooring, a prohibition on mooring, and a
shutdown of all operations and evacuation of the port.”13 Who decides when and how these
proprietary measures are implemented? That should be public knowledge, as it would inform
assessment of risks associated with spills, collisions, drifting vessels, and the like.

Disabled Tankers

The CEC cautions that *[sJhipping-related events which could result in LNG spills include

collisions, groundings, navigational errors, and mechanical failures."13 The DEIS/R does not
address the potential risks of such events in which a tanker might become disabled or drift off
course. This is a particularly egregious omission, given that tankers won't be present solely in

130 CECLNG, ot 13.

131 Eg . “the Applicant intends 1o design the FSRU and it moaring system based on 100-year windfwave sea states with 2 2-
fnat (2.3 mph, 1.03-meters per-second [m/s]) surface current originating from the most conservative direction.” 4.1-9

132 Tyble 1413,

133 Seoping draft EIS/EIR, 2.5.3.

13 CECLNG, 9.
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G434-90.1
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G434-87
Section 4.3.1.3 has revised text concerning tugboat operations.

G434-88
See the response to Comment G434-49.

G434-89
See again the response to Comment G434-49.

G434-90
See again the response to Comment G434-49.

G434-90.1

Criteria_ for shut-down operations would be specified in the
Operations Manual, which would be approved by the USCG (see
Section 4.2.7.3).

G434-91
Impacts MT-3 and MT-4 in Section 4.3.4 address this topic.



the area of the FSRU, but will likely transit some portion of either or both the northern and
southern coasts of California in their approaches to and departures from the area.

The DEIS/R doesn't analyze the potential frequency or impacts of m;mr types nf accidents which
conld canse a tanker to be disabled. Other types of tanker accidents include engine room fires,
loss of containment, and temperature embrittlement from cargo spillage.!s

The DEIS/R provides no assessment of vessel seaworthiness. The Scoping Dmf_t stated: “[The
specified] vessel characteristics do not necessarily represent those vessels that w!I] ej;?nmally be
used, since vessels will be chartered according to shipping requirements and availability on the
world market.”1% It went on to suggest that as leng as a ship can dock wit_h the FSRU, it's ac-
ceptable. This would appear to leave wide open the issue of whether a ships used are seaworthy,
double-hulled, etc. Indeed, the DEIS/R admits that varionsly flagged vessels may be u.-*l.cd —and
specifically states that LNG may be imported from Korea, 'Ind_nlnesia or e]selzwhm:. not just from
Australia. Yet it does not specifically address the implied maritime safety risks.

The Scoping Draft maintained that a risk analysis was pt:rformbd that "il_lcludu:l an assessment of
the risk of impact from a vesse] that has lost power and is drifting. The risk analysis determined
that with a three nantical mile buffer the risk would be negligible.”1¥ Has lJ_ns_ass_cssmant some-
how been updated, such that now a2 NM buffer represents the thresl'!uld of mygy:ﬂcance? If
not, the DEIS/R should be explaining how a 3 NM buffer is viable with the shipping lane being

2 NM from the FSRU.

Moreover, that finding does not comport with that of the Working l_Sroup study.'® Based on

their calculations, a disabled tanker in this area could drift to shore in 5 hours — scarcely enough
time for rescue tugs to be deployed.1? Given that the prevailing winds u_ud currents are towards
the East, the disabled vessel would likely drift towards the Malibu shoreline. The DEIS/R does

not address this.

Meanwhile, State regulations only require a response-time of 18 hours: :‘Wilhin 12 houni of
notification that a vessel is disabled, or before a possible grounding (estimated as a function of
worst-case wind drift data) a support vessel capable of stopping the vessel's drift must be on-
scene. Within 18 hours of natification, equipment must be on-scene that is necessary to tow an
incapacitated vessel to a safe haven."140

In brief, there are more variables to be controlied in preventing accidents, collisions and spills
than it appears the Applicant would be willing or able to control.

135 CECLNG, at 9.

136 geoping draft EIS/ETR, 2.5.1,

137 Scaping draft EISEIR, 5.1.7.2.

135 wWest Coast Offshare Vesssl Traffic Risk Management Project Final Report 7/2002.
139 Working Group, &t 27.

140 wWorlking Group, at 48,
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G434-94

G434-95

2004/G434

G434-92

See the response to comment G434-91. Appendix C3 lists the
incidents that have affected LNG carriers. Section 2.1 discusses
the class certificates that would be required for all vessels. Section
4.3.1.4 discusses the measures that would be taken if a vessel
became disabled.

It is more important to anticipate reasonably foreseeable problems
and ensure that appropriate plans are in place to provide proper
response actions.

G434-93

Section 2.1 discusses the certifications that would be required for
all Project-related vessels.

G434-94

Sections 4.2.3, 4.2.6.1, and 4.2.7.6 discuss the Independent Risk
Assessment (Appendix C1) and its findings. Section 4.3.1.4
discusses the safety zone and the Area to be Avoided.

G434-95

Section 4.3.1.4 discusses the recommendations of the West Coast
Offshore Vessel Traffic Risk Management Project and provisions
for disabled vessels. Section 4.2.7.6 addresses "Security
Vulnerability Assessment and Hazard Identification."



~ PUBLIC SAFETY: HAZARDS AND RISKS

4.2.1 PDF 237
The Applicant, in its publicity and throughout much of the DEIS/R, variously states or suggests
that the Project poses no significant threat to the public. But then “puried” on p. 8834 it admits:

“Although the probability of an offshore incident associated with the p_ropc_se:d
Project is very low, should an incident occar, it would likely cause serions injury
or fatality to members of the public.”%?

This statement fairly speaks for itself — and for the Project on the whole. It suggests that whereas
the probabilities of harms might be low (in some cases), the potential harms are great, and
therefore significant, This must be considered within the context of the Applicant having made
no reasonable case for the “No-Action Alternative.”

Terrorism and related threats unaddressed(?)

Because the analysis of terrorist strike threat is classified, the public cannot know how adequat-
ely it might (or might not) have been addressed. Following are several considerations which
have not been raised in public discussion, so might well still be unassessed.

Tf a credible threat of terrorism were received (through intelligence ngencics)t the Mi.“g. ?muld
have to be received approximately four days before the attack were to oceur, if the 1:_10551b|11ty of
explosion were to be eliminated. This is because it would take 92 hours to substantially empty
the Moss tanks, with the FSRU running at peak capacity.}43 Now, the warning period could be
considerably shortened if all or most of the LNG were vented directly to the ?ir. I-Io“_rcver, and
in any case, the DEIS/R provides no direct discussion of either the advance time required to
brace against a attack nor the potential impacts of a wholesale, rapid venting of the Moss tanks.
How quickly could the “cold venting” process!# be achieved?

The FSRU moaring assembly represents a potential weak point with respect to terror attack. If

a kamikaze boat were to target it in an attack similar to the one made upon the USS Cole, the
FSRU could be set adrift — a single, accurately targeted explosion could sever the four flexible
risers and all nine mooring cables. If only one g were present on site - or if n{g(s) were a}slo
targeted in the attack — the FSRU could drift towards shore. And the response time for aqdltmnal
tug(s) to be deployed could foreseeably be insufficient to prevent the FSRU from grounding (see
Disabled tankers, below).

141 af e PDF; the hard copy page is 4.20-13.
142 420-13.

143 9.15.

M4 Described at2-17.
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The EIS/EIR identifies unavoidable significant (Class I) public
safety impacts. The Administrator of MARAD under the authority of
the Deep Water Port Act, the California State Lands Commission,
and the Governor of California have to balance the benefits of the
Project against its unavoidable environmental risks. In accordance
with the State CEQA Guidelines § 15093, the CSLC would have to
make a Statement of Overriding Considerations addressing Class |
impacts prior to approval of the Project.

G434-97

Section 4.2.6.1 addresses the risk of terrorist attack. The
Independent Risk Assessment (Appendix C1) analyzes the
scenario of a breach of the Moss tanks. Section 4.2.7.6 under
"2006 Independent Risk Assessment” and Impact PS-2 discuss the
Independent Risk Assessment.



| 2004/G434

G434-98
LNG accidents ' _ | The Independent Risk Assessment (IRA) has been updated since
issuance of the October 2004 Draft EIS/EIR. The lead agencies
As a threshold matter, there is a serious guestion as to whether the Hazard Identification and Sec- directed the preparation of the current IRA, and the U.S
urity Vulnerability Assessment might have been substantially incomplete and/or improperly Department of Energy’s Sandia National L:alboratories. )

biased, for the simp)e reason that its basic set of potential scenarios were identified during anec-
dotal workshop conditions, and arrived at by verbal consensus. The DEIS/R describes the pro-
cess as follows:

independently reviewed it. See Section 4.2, Appendix C1, and

ﬁ]ppg]lgix C2 for additional information on third-party verification of
e .

“The Applicant described specific systems and operations of the proposed facility

to Familiarize the workshop participants and was then excused from further parti- G434-99
cipation in the workshop sessions. The workshop leaders helped the grovp to sys- . .
tematically identify possible accident scenarios. The consensus listing of accident in Sections 4.2.2, 4.2.6, and 4.2.7, and Appendix C1 provide
scenarios was recorded in a register, which formed the basis for the Independent additional information on this topic.
Risk Assessment for the proposed LNG DWP. The workshop team.” 45 G434-98
G434-100
Such a setting could not have allowed sufficient conditions for reflection and considered scien- Table 4.2-2 identifies similar accidents

fific and technical review. Because the process was both “led” and dependent on consensus,
there would necessarily have been substantial (conscious or unconscious) motivation for partici-
pants to, in effect, tell the workshop leaders what they wanted to hear — that's how human nature
works. Even assuming the Hazard and Security Assessment proceeded to a more a rigorous
analytical stage, the initial assumptions were already set. These issues should have been subject
to a more formal hazard identification process, in which multiple analysts would each have had
the oppertunity to exercise independent judgment, speculation, hypothesis formulation and
analysis. Only after that point should the list of potential scenarios been compiled.

Vessel and aireraft collisions
Tncomplete analysis of accidents involving collision of a tanker with the FSRU (or LNG tanker)

has been provided. G434-99
Mo assessment is given for the potential impact that one of the Navy's 24 annual “low-level

supersonic flight tests”H6 could have if it were to strike the FSRU and/or an LNG tanker. These

flights oceur both in the Pt. Mugu Sea Range and “in adjacent airspace off the coast of Cali-

fornia.” The FSRU, being only 2 NM from the boundary of the Sea Range'® is in adjacent air G434-100

space. In addition, it's situated within a “nook” in the Sea Range: South of the FSRU, the Range
extends eastward to the tip of Catalina Island (See Figure 4.2.3), such that planes flying between
Pt. Mugu and the SE pertions of the Sea Range could be regularly expected to “cut the corner,”
directly over the FSRLL

Surely an accidental airstrike would be unlikely, but it is reasonably foreseeable — several fatal
Mavy jet accidents occur off the coast of California each year. [And just this evening, I watched
from my clifftop home (elevation 230 ft.) as three Navy fighter planes shot past in tight

148 40,13

146 434,

M7 Nptwithstanding BHPB's incorrect assertion that it would be 2.4 NM (noted above in section, Factual inconsistencies and
distartions}.
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formation, no more than 50 feet above the ocean and within 200 ft. of the row of beach hoqses
below me!] A low-flying Navy jet could impact all three Moss tanks mmulm;:;qusly, posmbl;,r
at supersonic speed. Presumably, in the classified security analysis, the possibility of a terrorist
making a kamikaze run with a small private plane was considered; but how much more damage
could be cansed by a supersonic jet impact?

HAZID analysis

essments of potential explosions and blast radius, the models assume a maximum of three
gll;:: tanks. Huwsx?.:. :a.nks:rg would be frequently berthed directly alongside the FS'Rq, and
they themselves generally have three Moss tanks. Thus, the Dl_-EiS_J'R shcmlln:l have uw_j six Moss
tanks as the basis for analysis, This would represent a hugely significant difference w1[:h respect
to the size of the exclusion zone and proximity to the shipping lane, among other implications.

A six-tank explosion scenario might even be more likely than a three-tank scenario, because:

» One plausible explosion scenario would involve the FSRU being rammed by a
tanker, putting at risk the cargoes of both; k

+ Any terrorist worth his salt would time his attack to coincide with when a tanker
was herthed alongside.

The DEIS/R claims that the risks of explosion or other serious accidents involving combustion
would be comparable to those of shore-based facilities (small comll“cnl). In contrast, The CEC
finds that “mast analysts conclude that the risks associated with shipping, loading, gm:'l'n':fl’-
loading LNG are much greater than those associated with land-based storage facilities."'*¥ The
CEC also notes that Moss tanks are less safe than all of three different types of tanks used on
land.'#¢ The DEIS/R has some explaining to do in this regard.

HAZID analysis incorrectly assumes ZEro or near-2ero wind speed. But 2 some greater speed of
the prevailing onshore winds could spread a clond towards shur.e* or spread the LNG layer on the
water further before ipnition densities were reached. (Higher wind spr.eds_w_uuld also exacerbate
a drifting tanker situation, limiting response time in the case of a tanker drifting towards the
FSRU, or either FSRU or tanker drifting towards shore.)

The hole size of a rupture is modeled only at sizes of S0 mm, and in one case, 500 m.’” Yet
any significant impact or failure is likely to result in a larger hole size, insofar as post-impact gas
pressures are likely to widen the crack. This is particularly foreseeable because Moss larnIl-:s are
built of aluminum, which has a high propensity to tear compared to other metals. Modeling
should include more realistic hole size(s).

The Analysis of explosions is incomplete — both worldwide, and on-site. Some accidents from
the past four years are omitted.

148 CECLNG, at 3.
M5 CECLNG, it 4.
150 ohle V-1.
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Section 4.2.3 explains that the amount of LNG that would be
released could never exceed the total storage capacity of the
FSRU. Specifically, prior to the arrival of an LNG carrier delivering
LNG to the FSRU, the FSRU would have to send enough regasified
LNG to shore via the offshore pipelines to make room for the new
delivery.

G434-102
The cited document was consulted in the analysis of offshore LNG
risks, see Section 4.2.10.

G434-103

The Independent Risk Assessment considers wind speed. The
revised "2006 Independent Risk Assessment" in Section 4.2.7.6
discusses the selection of wind speeds, drifting of the FSRU, and
other public safety impacts involving offshore facilities.

G434-104
Hole size modeling was defined by Sandia National Laboratories
and validated in the collision analysis (Appendix D of Appendix C1).

G434-105
Appendix C3 lists LNG carrier accidents.



The DEIS/R claims that the maximum foreseeable radius of an LNG blast would be 1.4 NM,
but BHPB has publicly stated it would be 5 miles.'s! And more-credible scientists'® suggest
it could be double that.

Emergency venting

With regard to emergency venting of LNG (as vapor) via the cold stack, The application states:
“The cald stack height, pending final design, will be approximately 250 feet above the water
line, and approximately 80 feet above the top of the storage tanks, elevated personnel walkway
and elevated piping along the tops of the tanks."15} 1s that an adequate margin for error with
respect to volume and pressure of gas emitted in an emergency incident? (I don’t see it in the
DEIS/R.) Is 80 feet above the tanks high enough that the oxygen-gas mix at ship level - where
a spark might occur - would never be within the 5-15% explosive range?

What would happen if still-cold gas were to escape - wouldn’t it descend upon the deck?
The CEC cautions that, “[o]n contact with certain metals, such as ship decks, LNG can cause
immediate cracking "

Abnormal venting

The Californiz Energy Commission peints out that “if LNG stratifies into layers of different
densities within a storage tank, a phenomenon called ‘rollover’ could occur. With *rollover,”
pressures within the tank could rise to excessive levels, and, without properly operating safety-
vent valves, pressures could rise to levels that would cause structural damage. ™32

In sea-born tanks, there is both the opportunity for stratification occasioned by long-duration
tanker voyages, and pitch/yaw movements induced by waves. How would rollover be prevented
under such conditions?

Other onboard hazards
The DEIS/R does not address the fact that insulation used in the FSRU is highly flammable.

Note that in the case of vessel fires, federal regulations require a response time of 24 hours for
arrival of firefighting personnel: “US federal vessel response plan regulations, 33 CFR
155.1050(k), require tank vessel owners and operators to identify and ensure availability of
salvage and marine firefighting resources, with personnel and equipment that can be deployed
10 a port nearest to the vessel’s operating area within 24 hours.” 156 Clearly, that timeline would
be seriously inadequate, given that a disabled vessel could drift to the Malibu shore in five hours

151 Commentary in Ventara Star, March 23, 2004,

152 Including butnet limited to Jerry Havens and Jumes Fay.
153 Appli, 25533,

13 CECLNG, a2

155 CBEC LNG, t 5.

156 Wwarking Group, ot 44.
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Assuming ignition of the gas would occur at the time of the release,
the Independent Risk Assessment (IRA, Appendix C1) calculated
that a pool fire could affect an area of about 1.7 NM from the
FSRU. The IRA also determined that the consequences of the
worst credible accident involving a vapor cloud fire would be more
than 5.7 NM from shore at the closest point.

G434-107

Section 2.2.2.3 addresses this topic. Section 2.2.2.5 contains
additional information on emergency depressurizing and venting.
As described in Section 4.2.7.1 LNG is flammable, not explosive, in
concentrations between 15 percent and 5 percent. A cloud of
natural gas has not been shown to burn or explode if it is not
confined. Since only natural gas would be released through the
cold stack and natural gas is buoyant, it would rise above the
FSRU.

G434-108
See Section 4.2.3.1 and 3.4 of Appendix C1.

G434-109

Section 2.2.2.5 contains information on the FSRU's venting system.
Appendix A of the Independent Risk Assessment (Appendix C1)
contains information on potential failure of the venting system.

G434-110

As described in the cited CEC document, modern LNG storage
tanks contain instruments to monitor for this condition and LNG is
recirculated. LNG carriers are also equipped with vents.

G434-111

Mitigation Measure PS-1e in Section 4.2.7.6 addresses this topic.
In addition, the marine safety and security requirements cited in
Appendix C3, under the topic of secondary containment and
thermal management, identifies International Gas Carrier (IGC)
Code requirements concerning insulation.

G434-112

Section 4.2.4.2 addresses offshore emergency response. Section
4.2.7.6 discusses offshore public safety impacts, including drifting
of the FSRU.



(see Disabled Tankers, above). The DEIS/R provides no assessment of this apparently
unmitigable significant risk.

SEISMIC HAZARDS (“GEOLOGIC RESOURCES”)

4.01-1, PIF 637
The CEC finds that “[t]ypical earihquake and geologic hazards include potential for fault-related,
ground-surface rupture; intense ground shaking; adverse foundational cun‘d‘iﬁnns, such as _suil_
liguefaction and settlement; slope instability; and tsunamis... an LNG facility cannot be sited in
a major fault zone because of potential damage from surface rupture.™*7 Yet that is exactly what
the Applicant proposes.

Missing earthquake fault data

The draft Application stated that “The Project will lie within an area marked by intense deforma-
tion and tectonic activity.... There are two major fault systems that are buried under the Hueneme
fan and run across the pipeline route.”'s8 The current Report’s inventory of relevant fault sys-
tems is improved, but much data remains omitted. Now, the Applicant does note five of ﬂm‘
active faults that underlic or are near the offshore pipeline route.'s But it still slights or omits
discussion of at least several significant faults.

The Anacapa fault is called inactive,% but it's produced at least five shocks around 6.0.

The Sycamore Fault, which approaches or underlics the route near the top of the Hueneme-Mugu
slope (as shown in the fault map, Figure 4.11-6), remains unaddressed. The fault map alscli omils
the clear traces of faulting across the area of the Hueneme-Mugu slope; the omission in this area
would be more apparent if the map showed the entire region extending to the west of its
coverage.

Also omitted is the Santa Cruz-Catalina Ridge Fault, just beyond the Report map’s coverage.
This fault is situated approximately 7 miles south of the FSRU, and roughly parallels the coast-
line. (My FIGURE 3.) In 1981, this fault generated a quake in the 6-6.5 range. The Report :
omits this fault and others by ignoring some recent credible research, notably a 2002 University
of California study sponsored by the USGS, “Structure and kinematics along the thrust front of
the Transverse Ranges: 3D digital mapping of active faults in Santa Monica Bay using reflection,
well, and earthquake data.”'® Instead, much of the analysis of seismic characteristics of the area

157 CECLNG, at 13, 14,

138 geoping draft EIS/EIR, 2.3.3.

158 Thece faults are nunsed: Malibu Coast, Anscapa/Dume, Pitas Point-Ventura, Oak Ridge, and Santa Cruz Island, 4.11-8.

10 Mairix, at 17.

160 shinpned faults include the E-W Dume fult, o large buried fault beneath it, the Malibu Coast fauh above it, and the young
NW-SE surface San Pedro Basin fault. The Dume foult is probably directly connecied o the Santa Menica fault
and the combined system has predominantly lefi-horizoatal slip in its ENE coastal segment.” Collabaration b:m_nm
University of California, Santa Barbara and Cohembin University. USDIUSGS PlHQGRDDIS (LICSB) USDI.I'LSGS
OZHOGROMT (Columbia) Christopher C. Sorlien and Mare J. Komerling®, Institate for Crustal Stedies, University of
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Section 4.11.1.2 states, "Some of the major active or potentially
active faults include the ... Anacapa/Dume Fault..." Table 4.11-1
and 4.11-2 list four earthquakes between magnitude 5 and 6
attributed to the Anacapa/Dume Fault (see Appendices J1 and J2).

G434-114

The faults shown on Figure 4.11-6, including the Sycamore Fault,
are not all considered active or a threat. Table 4.11-1 lists
earthquakes greater than magnitude (M) 4.5 within 25 miles of the
Project and their associated faults. Table 4.11-2 lists all nearby
significant (>M 5.5) recorded earthquakes between 1812 and 2000;
these are also shown on Figure 4.11-7. These two tables and
Figures 4.11-6 and 4.11-7 also reference all of the nearby
earthquakes and named faults that intersect the Project that are
identified by the USGS in a study done specifically for the Project in
2004 (see Appendix J1).

The USGS study included faults in the National Seismic Hazard
Maps database that are the basis for seismic provisions in the
International Building Code. The faults identified by the USGS are
those with evidence of fault slip during the past 1.6 million years, as
well as established fault slip or a history of past earthquakes. The
Sycamore Fault is not listed on these two tables and is therefore
not considered active or a threat.

G434-115

Tables 4.11-1 and 4.11-2 list the Santa Cruz-Catalina Escarpment
as the fault associated with a magnitude 5.9 earthquake in 1981.
The fault is shown as #25 on Table 4.11-2 and Figure 4.11-7.



relies on citations from the 70°s and 80's, even though more modem research is avzilable,
especially after the 1994 Northridge earthquake.

The UC/USGS study also shows several blind thrust favlts in the immediate region of the off-
shore pipeline {dotted lines in FIGURE 3), that are ignored in the Report. Blind thrust faults are
especially significant in that, whereas they tend to release energy less frequently than surface
faults, they do so with greater destructive energy.
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j i inci i { the project site.
FIGURE 3: Major known active quake faults coincident with, and proximale (o, the p
BHP Billiton LNG's own project map overlaid in red; base map is !'mru U.CJ/USGS study, 2002,
“Beachballs” show locations of only a few representative Jarge quakes.

Moreover, the Report cites just three faults in the vicinity of the Santa Clarita Pipeline Loop (the
Holser, Simi-Santa Rosa, and San Gabriel Faults). But Figure 4.1 1-5 _shows at least six n_eF:by
faults (some on the map are unnamed). And, given the limited resolution of the map, additional
significant fault features are likely not shown.

ifarmi ol -Daberty Esrth Observatory, Columbia University,
Culiformin, Santa Barbara, California, 93106 Leanardo Seeher, Lamant-Doberty ] g
Palisades, New York 1CS Telephone (805)-893-8231, 1C3 FAX (805)-803-8645 Sorlien ermail: :Tms@qwk:o.n:m_slﬂ.mh.c.du,
Sordien URL: www.crustal ueshoedul~chris *Kamerling is now at Venoco 0l Company, Santa Barbara, Califernia. Research
supported by the U, 5. Geological Survey (USGS), Depatment af the Interior, under USGS pward numbes (ZHQGRODDE.
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The faults shown in the EIS/EIR maps are major active faults
collected from several sources. A blind fault simply means that the
fault does not reach the land surface, though it may cause uplift.
Table 4.11-2 lists the recorded earthquakes with magnitudes
greater than 5.5 within 25 miles or large quakes within
approximately 80 miles of the Project. The Northridge Fault is a
blind thrust fault. The 1994 Northridge Quake was not as strong as
many other quakes that occurred in the area. Therefore, blind thrust
faults are not necessarily more destructive than other faults.

The natural gas pipelines will be designed for the maximum
credible seismic displacement. Nonlinear finite element analyses
will be used to model the pipe/soil interface and the fault
displacements

G434-117

Not all faults shown on the maps are considered active, nor are all
small faults named. Some may be considered splinter faults
connected with a larger fault system. The named faults discussed
in the EIS/EIR are those that are considered active.



The Report admits to uncertainty about how close the San Gabriel Fgult lappm_achgs the Line

225 Pipeline Loop, in several locations.!® It suggests that geotechnical investigation must be
performed; but without such investigations having been done, the fault data remains significantly
incomplete in these important locations.

In sum, the DEIS/R recognizes only eight of the fifteen (or Iik!:ly_mr:l-lre} active faul}s in the im-
mediate Project area, This means that its assessment of seismic risk is necessarily incomplete
{in addition to its other shortcomings).

Incomplete assessment of seismic hazards

The draft Application stated that “pipeline routing should avoid directly crc:siing a_ctive faults
and areas of historic slide activity.”'6® In light of the above, that would be impossible.

The DEIS/R misleadingly states that “the State of California considers a fault segment histori-

cally active if [surface rupture has occurred in] approximately the last 200 years."164 More accu-

rately it states, “a fault that shows evidence of movement ':viihin Holocene l?me (‘fippfuximately
11,000 years) is defined as active.”'s Indeed, the CEC peints out ]:he. requisite seismic safety
test: “U.S. Department of Transpertation (DOT) rcgu]aﬁuns_reqmrc_ that LNG facilities be
designed and built to withstand earthquake ground motion with a 1-in-10,000-year exceedance
without loss of structural or functional integrity.™®

The record of historical earthquakes near the project site!s” is both incomplete and muddled.
Quakes on some favlts near the site are omitted (see Missing ec:rrhque. ﬁzul:_dam. a'bctve}.
Some distance references to the affshore pipeline are misidentified or misleading. For instance,

Cruz-Cataling Fault (map no. 25) is reported as being 14 miles
the 1981 quake on the Santa Cruz-Ca p Ty

“g of FPSU™ [sic]; that may be true, but it ignores that the fault itself runs within —'_? millcs of
the FSRU. By reporting only the distances to epicenfers of past quakes, the report implies that
potential hazards are further away than they actu ally are,

At least several magnitudes of past quakes are understated. For instance, the 1857 Ft. Tejon

quake (Map no. 1) is commenly cited in the literature as being a M < 8.5, yet here it has been

Jabeled M 7.9. The 1981 guake on the Santa Cruz-Catalina Fault (map no. 25) is reported as
M 5.9, but it appears on the USGS map above as being ar least M 6.0

The DEIS/R claims that the USGS estimates a probability of 335 percent for an earthquake of

M 6.5 or larger within 30 miles (48 km) of the [FSRU] over the next 30 years.™® Yet examing- (/3434-123

tion of Tables 4.11-1 and 4,11-2 shows that a quake of M >6.0 has occurred in that area on

162 41122

167 Sooping draft EIS/EIR, 5.1.3,
164 411-8,

165 jd,

166 CEC LNG, at 14,

167 Tybles 4,11-1 and 4.11-2.
168 4.11-21.
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Section 4.11.1.3 addresses this topic and includes additional
information.

G434-119

Table 4.11-1 lists ten active faults. It is not possible to assign a
specific fault to some earthquakes that occurred prior to the
widespread use of siesmographs. The tables in Section 4.11 list all
recorded earthquakes over the last 190 years that are over the
stated estimated magnitudes and within the stated distance. Not all
faultlines shown on maps are active or major faults.

G434-120

Table 4.11-1 has been retitled to clarify the difference between it
and Table 4.11-2. Table 4.11-1 lists earthquakes greater than
magnitude (M) 4.5 within 25 miles of the project and their
associated faults. Table 4.11-2 lists all nearby significant (>M 5.5)
recorded earthquakes between 1812 and 2000; these are also
shown on Figure 4.11-7.

These two tables and Figures 4.11-6 and 4.11-7 also reference all
of the nearby earthquakes and named faults that intersect the
project that are identified by the USGS in a study done specifically
for the Project in 2004 (see Appendix J1). The USGS study
included faults in the National Seismic Hazard Maps database that
are the basis for seismic provisions in the International Building
Code. The faults identified by the USGS are those with evidence of
fault slip during the past 1.6 million years, as well as established
fault slip or a history of past earthquakes.

G434-121

Plotting the distance to the epicenter is the standard practice in
reports and literature.

G434-122

It is common to have several different estimates of earthquake
magnitude for the same quake. This is particularly true for quakes
that occurred before there were seismographs and a scale, for
example the 1857 Ft. Tejon quake.

Table 4.11-1 lists the highest magnitude for each quake listed in
several sources. Table 4.11-2 lists the magnitude presented in the
referenced report.

G434-123
The document accurately states what the USGS reported, which
was that there is 35 percent chance of a M 6.5 or larger quake
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within 30 miles of the FSRU over the next 30 years. Table 4.11-2
and Figure 4.11-7 show no historic earthquakes >M 6.5 within 30
miles of the FPSU and four earthquakes >M 6 over the last 190
years within 30 miles of the FSRU. The USGS report is included in
Appendix J1.



; : o et

i istori . This suggests that the probability m‘: ana

every ~15 years in the historical period I e B

Z;:nmg:eabltrguﬂs ?1'1 the next 30 years is far greater 'ha.n 35 p-f:'rce:nt. Given the Pa:ﬁﬁdc :113,1
med one cannot specify an exact percentage; but in gualitative Ee.mms, one c:.h s

E;;s;ml a’nearby guake in the range of 6-6.5 or greater is extremely likely during the working

lifespan of the FSRU.

Note that the Report does admit that there is a 60 percent likelihood that such a large quake will

cur at some enshore pipeling locations; and that there ?s a significant ]ikeli_]mo'd oi: guakes
;: >8.0 occurring on the San Andreas Fault within 20 miles of the onshore pipeline.

Incomplete assessment of pipeline risks

The pipeline would cross active quake faults; however, the DEIS/R dismisses ﬂl-ecrt:;i :rx;l;hr:;
ﬁnnaIJ,ca that are frequently unsubstantiated. For instance, the applicant states (in y

the crossed portion of the Malibu fault is inactive. Nonc:hclcss,. 'i_tue,lsewhare s‘z]fij_rnits. ']:nss:onin]
displacement is...nota direct indicator of futore displacements. 170 Jndeed, activity on po

tion necessarily increases sress elsewhere along a fault

i 171
As faults are known to produce instantaneous lateral displacements of _20 or more E;th;t g‘::m
cannot say that a pipeline of any known type of design would necr.s:dmg ﬂru\lliacloud .wm .
the large amount of gas in the 21 .mile pipelines, a rapture could produ Jud !
all aute shutoffs were switched instantly.

i i ine of 30" diameter to two pipes of
the pineline design has been changed from one pipe oF - o &5
lzqﬂvd:z:emi p:t?: mmaximum amount of gas released if only one pipe were to fail would be

somewhat reduced. However, a quake strong epough to rupture one pipe could plansibly rupture

both, given that a rapture 2one could be substantially longer than ic 100 fi. WidLh bi?\:ﬁ.lhe
wo i:ipr.hines. With two ruptured pipelines, the 1r'|'ax§rrmm |-.n;m:r;}t:}aclII gﬂﬁﬁ]l:::; 'a:spipcs).lﬁ
creased substantially, from 546,874 cu.ft. (one 30" pipe) tuh?m, :.i.u ol e A
The DEIS/R does not appear to acknowledge any changes in potenti impa

this increase.

i i reduction in pipe diameter might affect
_the DEIS/R provides no analysis of how the :
E:l::f]i;{pe strength. A smaller pipeline would be more susceptible to breakage, because &

189 4.11-21.
1™ Comment Matrix, at 18.
171 Gep 4,11-32.
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{P]F peli it MPD’Hﬂi sTlf 1] i =l j,ﬂ-'r:‘ 5 tine would Mllﬂ'ﬂaﬂ ame
172 i ne length ) tennt] risk if a nata 1 ense pOCUTE becal! e the hal vl

of gos that could escape.” Scoping draft EIS/EIR, 5.1.3._
IT3 Volume of gas in one pipeline cylindzr, of 125 i radivs:
S * Rsquared  ® Length

15625 * 111,408 fu. = 546,574 cu. ft

3.1416
Volume of gas in two pipeline cylinders of 1 ft. rdius:

H - -de ’]‘msﬂ! :
;.'ua.m *Tﬂ = 111,408 ft, *2pipes = 699,999 cu. fi.
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Table 4.11.1 lists the Malibu Coast Fault as an active or potentially
active fault.

G434-125

Section 2.3.1 contains information on the design characteristics of
the offshore pipelines, which would be designed in consideration of
all applicable standards. Section 4.2.8.2 and Table 4.2-14 discuss

the major laws and regulatory requirements (state and federal) to
which pipelines must comply.

The pipeline stress analysis would consider all of the applied loads
and displacements and the pipeline would be sized (thickness,
steel grade, etc.) to meet all design loads. If a pipeline has a
reduced diameter does not mean that it is weaker. It could be much
stronger, depending on thickness or material grade.



smaller diameter has a tighter curvature, which im;_:lies Iroduch tensile ngﬂ'.ﬁ :::htf::: 51:
response to pressure loading. (Also, the pipeline width is specified as 2.2 cm;
would appear to be readily puncturable by a dropped anchor.)

idge earth 175 What
Arco’s oil pipeline No. 1 was irreparably damaged by the l?gdrNtln?rﬂmdga “ I;;u::ﬁ e
was its magnitude and how close to the epicenter was the pipeline? The applican
answered this question raised in response 0 the Scoping Draft.

Meanwhile, no analysis has been presented regarding the extent o 1!_-'l1ich off?hnrc pipelines that
are “prc-str.essod" by water pressure at depth might be more susceptible to failure:

i j f over 1,300
. f 884 meters, pipes would be subject to waler préssures o
;.SIIE:’ ?np;?eoﬂran half a ton per square inch.1"® Over the 24-inch width of one
pipeline, that would be 31,200 pounds {15.6 tons) for every m.Ch of plphbill‘ge
length, or 374,400 pounds (187.2 tons) for every foot of pipeline length.

i - Fault at a depth of
. inelines would cross the known active Anacapa: Dume o
:Q;rgﬁren:tlcly 670 meters.)7® There, water pressure 1s >1,000 PSI, er = 300,000
pounds (150 tons) per foot of pipe length.

ismi i the offshore pipelines would be insignifi-
DEIS/R suggests' that seismic forces acting on I dbe i
2::; because mgﬁ:ipcline would overlay the seabed (rather than !;emg cu}be.dde:d mﬁﬁl,“t;n:t ;
ing pipeli le to accommodate some degree ol grou
freely overlaying pipeline would be ab s K
it wi depths where the pipelines wou
1h it without any adverse affect. However, atthe t , W cros
Eiwn active faults, water pressures would be so strong as to cff:.hctm%r wmuuid v;t; {:ﬁ?ﬁ:l:::
ions of pipe on either side 3
to the seabed. Were a rupture to occur, the portions of pipe © 5
ifted pped i i slide Blocks. (By analogy, consider
shifted — and sna — precisely along with the opposing siC iklogy, Se o s
i i king up the other: if one’s 100
t of snapping a branch by stepping on oné end and yan v ! X
:]frf; icn; dawf\?rarfi pressure — the branch will be lifted up mdmaﬂ; but if one’s foot is firmly
helding down the branch when one yanks upward, the branch will snap.)

Relatedly, no analysis has been provided regarding the pmr:mia‘: effects of (l:epé:;ﬁ::}') ::tfir::eglur
the pressure inside the pipelines, for instance, during cccasions of hyfimsl:g: . 8 e
gent pigging.” Might sudden changes in internal pressure have magnified effects on pip

G434-125] |
cont'd |

i ?
sile strength, given the existence of extreme extarnal pressures?

i e i’ i ipeline wi 15 Joumal, July 15, 1996, o 20.

]':: ::'::r;:mt;ﬂ::::sxlﬁjiﬁxﬂgim that mm;rmme increases al the rate of éns atmosphere
ng":g:::_\;j:;: :mui :::;h\;-mm provide soame counteristing pressure, but of an amount megligible compared to the
e o i 8 WSO T
! [ i alfshore ]
1;;?;:2-%’?0;?;'::‘:]: ‘:ll:md pﬁpdi?lﬂ.iﬂ deal with movement caused by fuult uptuse. 4.13-33,
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Hydrostatic pressure (at depth) is considered as a design load for a
pipeline, along with the internal pressure. The underwater pipelines
would not be "pre-stressed" by water pressure. Although a column
of water exerts a downward force, the pressure acting against a
submerged object at a given depth is very nearly equal in all
directions and exerts only a negligible downward force. The only

significant downward force acting on the pipeline is its own weight
and the weight of the fluid it contains.

The pipeline is not automatically “married” to the seafloor, the
hydrostatic pressure exists all around the pipeline, buoyancy is also
incorporated into the design criteria.

Table 4.2-14 provides the major laws and state and federal
regulatory requirements to which pipelines much comply.

G434-127
See the response to Comment G434-126.

G434-128
Section 2.3.1 addresses this topic.



i i i it inst ruptures.’® But at the
BHPB claims that sediment covering one fault would mitigate againg
same time it would stiffen the pipeline (and contribute somewhat to increased cxt:ma]lprcssurc},
such that ground rupture could more likely produce pipeline rupture, rather than allowing the
pipeline to flex or slide on top of the seabed.

Meanwhile, it is well established that sedimentary arcas represent an_elml.-ated risk of lhqucfacrlcm
and subsidence. So in cases where su:limen{a_tion on or amunld the p_ipchne does |:2t m';-.sr:da::ce
rigidity and thereby the “sn apability” of the pipe, x_l's prnrpcpsrly to liguefaction :.m subside
could well induce the pipeline to move more than it otherwise wquld. there by also mcr:amng
the risk of rupture. Either way, sedimentation isa mfnphcatm_g risk factor lthm has not e;n
adequately addressed; significant discrepancics remain regarding the quantity, lnc.au::l an t
character of sedimentation.’8! The Applicant does not even know how thick are the sediments

underlying the pipeline.!®
Known significant seismic hazards

i i 's1i ion of seismic hazards, it does recognize 2
Notwithstanding the DEIS/R’s incomplete presentation o :
wide variety of known significant seismic hazards throughout the Pl_'OJecL area, However, many
of these appear to be substantially unmitigated or unmitigable (as discussed further below). Here
arc just a few representative examples of such known hazards:

« “Periadic earthquakes accompanied by surface displacement can be expected
during the Project life.""®

« “The effects of strong ground shaking, mass movement, and fault rupture are of
primary concern.”'#

1 inelines andfor other facilities could occur due to mass movement
o?::ila.lg:;azfzpmvmml includes landslides, liquefaction, subsidence, sand
migration, or turbidity currents. The ground shaking from an earlihquake. could
cause loose sediments found on slopes to rn-;:w.u:.TL Onshore, :imsmu: ha:]?-ﬁ :t.one
ow that the Center Read Pipeline and alternate roules occur ]

?niiilsr within areas that may be subject to liq,uefacﬁun (CGS _2{]04}. The Line
225 Pipeline Loop encounters areas that are considered as having laj_ldslldc
potential in MP 010 3, and over the Jast 0.5 mile (0.8 km) the areas in-between

are considered as having liquefaction potential.”!®

i i ich represent either active or patentially active foults,

150 4 \though the Anacapa Dume Fault and Malibo Const Fault, which may 1 e L
inw‘:sncitlr]i Project p'tppetins.. the faults ore buricd by thick Hueneme Fan ud:mmus :md ..t. appedrs \-:?;unldrelf that ground
ruptares woold cocar 15 & result of fault movernent in the vicinity of the Project pipeline.” Matrix, st 15,

181 npateix, at 18, .

182 #pechiaps Jess than 3 fest of helocsne med” £.11-7. In addi
detritus,

153 4 1121,

154 41121,

185 g11-22-3,

tiom, this is overlain by an unknown extent of alluvium and
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G434-129
Applicant Measure GEO-3b in Section 4.11.4 addresses this topic.

G434-130

Numerous cores have been taken along the proposed offshore
route. These cores are the basis for the statement that the Project
pipelines are expected to rest on less than 3 feet [0.9 m] of
Holocene mud (see Section 4.11.1.1). Holocene means recent, i.e.,
the 12,000 years since the last ice age. There are no other
overlaying sediments. Underneath this mud is a harder substrate
that resists coring. This thin veneer of sediments means that there
is, in general, very little deposition along the marine portion of the
proposed Project route.

As discussed in Section 4.11.4, under MM GEO-3c, additional
marine geophysical and geotechnical studies would be conducted
for the proposed Project once the license is obtained.

G434-131

The EIS/EIR describes potential seismic hazards. Where potential
impacts may be significant, mitigation measures have been
proposed to reduce potential risks associated with construction
and/or operation of the proposed Project. Section 4.2.4 identifies
government agencies that are responsible for seismic and other
safety measures. Section 4.11.4 contains revised text on geological
impacts and mitigation measures.



“The area considered to have the highest liquefaction potential along the offshore
part of the Project is on the shallow shelf near the onshore landing. It is in that
location that the thickest deposits of potentially liquefiable material are
expected.” (Fugro March 2004).186

“Maost of the onshare parts of the pipelines are in areas that are considered to have
liquefaction potential due to the granular soils and shallow water table. 18

“Results of a sudy by Sprofte and Johnsen {1976, as reported by Entrix, May
2004) indicate that the potential for seismically induced differential settlement of
Holocene sediments in the Project area is high, 188

“# large area of the Oxnard Plain has experienced subsidence.... [S]ubsidence
will probably continue and the rate and amount could increase if extraction of
fluids from the area is maintained at its current level, or increases." 18

Materials underlying much of the pipeline route are subject to liquefaction. These
may include alluvium, detritus, and “perhaps less than 3 feet of Holocene mud
directly overlying...clay, sand, 5ilt and small amounts of conglomerates.. .[and]
Hueneme Fan deposits.”1% But their composition and depth is uncertain, so the
liquefaction hazard remains unidentified.

A full listing of such examples would run many pages. Moreover, admissions made in the
scoping draft still apply, such as that there is

“a high scismic risk...severe ground shaking could potentially impact the Project
pipeline. .. hazards include: slope failure, liquefaction of sediments and soils due

to the presence of loose sandy material along the offshore portion of the Project;

and the possible presence of shallow gas seeps that could potentially damage the
pipeline,” 9t

The significance of the examples above is acmally acknowledged in the DEIS/R, in that they
(individually or collectively) meet virtually all of the “significance criteria" that the Applicant

has derived from CEQA Guidelines. 92 The criteria met (4.11-29) include:

» Exposes people or struchures o potential substantial adverse effects, including
the risk of loss, injury, or death imvolving:
- Rupture of 2 known carthquake fault,
- Strong seismic ground shaking,

- Seismic-related ground failure, including liguefaction, or

W6 21123,

167 4.11-23,

158 411.24,

159 411-24.

190 411-7.

191 Scoping draft EIS/EIR, 5.2.1.
192 4 41-28,29.
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G434-132
Section 4.11.3 presents significance criteria, whi

ents , Which are based on
the State CEQA Guidelines. Section 4.11.4 identifies impacts

associated with geological resources and hazards and presents

mitigation measures to reduce potential i i
litiga ential impacts in cases wher
significance criteria are met. °



- Caunses severe damage or destruction to one or more Project components
as a direct consequence of a geologic event;

G434-132
cont'd

« Damages a pipeline due to landslide, Jateral spreading, subsidence, lilqucfar_:tion
or collapse as a result of Jocating the Project on a geelogic unit or soil that is
unstable, or that would become unstable a5 a result of the Project;

+ Releases toxic or other damaging material into the environment as a result of a
geologic event;

i i al i i t as a result of
+ Releases toxic or other damaging material into thF. environment as a -
installation activities release of drilling muds during horizontal directional drilling
(HDD);

« Exposes people or structures to potential substantial adverse effects, including 1hF
risk of loss, injury or death involving inundation by seiche, tsunami, or mudflow;
landslides; flooding;

« Deteriorates structural eomponents of the port, suh%r.-,a pipeling, .tem:sr.r?a]
pipeline, or other land-based facilities due to corrosion, weathering, fatigue, or
erosion that could reduce structural stability; andfor

» Damages pipelines and/or valves along the pipewayg from any of the above
conditions that could release natural gas into the environment.

Incomplete assessment of seismic risks

igni jteria” ed. However, due to the sub-
sed “significance criteria” appear to be reasonahl:.r‘stat - sub
ﬁﬁmm cfpmissing data on earthquake faults and the incomplete assessment of seismic
hazards (both discussed above), the scope and extent of rcasonablylfore:ieeahle tisks ns:r:oc:_uwd
with such hazards remain unknown. So the Applicant cannot have identified all of the significant
potential risks (not even substantially).

As a threshold matter, the baseline for what constitutes a potentially significant lz:dakc }l;as rri::
been established, The DEIS/R does discuss maximurm foEeseea_blc quakg magni e]s; ut ;
potential significance of any quake of a given m_agmmda in a given lc_n:at]!m ha]ns nilew:i::d
sessed — for the simple reason that the design criteria for many seismical y—:u !fr : ];I ];:ln i
components such as pipelines have not been finalized. Meither we not the App uEm y s
what the project is with enough precision to be able to say what a significant quake might be.

G434-133

Even where the DEIS/R does attempt to identify seismic risks, the discussion is o_ﬂcn vagt;;i or
uncertain, For instance, the report refers (o ca]cul_atiuns of peak ground ar:ce]ie'rfiuun 1],’:[;'3"19“ e
derived from CalTrans and the California Geological Surve_y E,E‘.GS] as“bmug vc_r]rab] s
that assessment is unsubstantiated; the cited CalTrans data is “internal” and unavai i:h a:’-P %
the significance of the data discussed; the Report says only that CalTrans estimates ga

G434-134

193 pga is used to determine how strong struchires mast be designed to withsiand ground motion,
194 41122
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G434-133

Section 4.11.1.3 address this topic and includes additional
information.

G434-134

Peak ground acceleration (Pga) is a measurement of earthquake
shaking used in design to ensure that project components may
withstand such ground shaking. The numbers do not have a set
significance in and of themselves (see Section 4.11.1).

Because the CalTrans report (which was cited in another reference)
is not publicly available, California Geological Survey calculations,
which are publicly available, were used to validate the values in the
CalTrans report. See references for Section 4.11.



G T .
the project area could be “between 0.5 and 0.7 times the g;ravnatm_na} aocelarat;gn, 195 What is
the significance of that? What is the scope and extent of the locations surveyed:

The Report also says that “CGS states that the caloulated Pga value hasa IE mﬁ%ﬁ:ﬂgw
i i 1% This may or may not be accurate; no subs
of being exceeded in 50 years may | A ] iy
i is given i the entire project area Were s )
ded. What is given is that only three locations in the )
E;?:;iaxion' and thegsc locations are unspecified, so there 15 no way to tell whether the probability
value attributed to CGS is in any way representalive or meaningful.

Moreover, the DEIS/R does not fully address the following two paragraphs, originally presented
in my comments on the Scoping Draft:

i t
Southemn California is “overdue” for a mga-quakr].. [ am not mﬁ: Bocf qtj.:z k::ca::rt ;:T:{;r:;::)
ist i i San Andreas Fault experiences >
the gist is that a key point on the ireas ® R i
i i iti something like 20 years overdue,” su geolog

with regularity, and that it is now some : Bl o

Iv agree that there should be a quake of >8.0 in the L.A. i L te : e
E?nn: ]?kcgsﬂ% confidence. That will be a number to resea._mh further — it will be fairly damning
For a quick comment on it, call Caltech Seismology Lab, in Pasadena.]

That “mega-quake” risk is particularly high in VBnt‘ur: L;:ou::tg. m :,Thia‘r‘:!h:;dtgfaqéﬁ ‘f:n-
i the Southem California Earthquake Centc;_‘ id a study :
lfoas'tlﬁr:oﬁng faults are capable of shaking the region as hard asllf;;SNonhnd%t; :1';;&; :hg:llé the
1% -3 L] r
y do Valley - or harder."!¥? According to the Center's eport, )
?:&T:;g!th the CE;nncl Islands...has the potential to unlea:}; an earté:qua]rt: :;d s:g:}ﬁ:t;r;zg} a
i "9 Wi -movi erging in Ventura Coun
nitode 7.4.71% “With three fast-moving faults conv v ‘ o
i i bad one,” according 10 Bob Teals,
arthquake since 1812, the region 1s due for a one, .
iiv:hr: :ounigr‘s fanlt-line system.’®® And, it should be pointed out, Ventura County carries the
state's highest seismic danger rating.2%0

Proposed mitigation of seismic risks is hypothetical

ismic ri i ially i lete, many if not all of the
cecsment of seismic risks remains substantially incomple! .
B;Dal1::dﬂ:iz;aﬁan measures are necessarily hypothetical at best. Tellingly, the DEISIR adgn:s
; - : { o %
l:Ihispic:'ﬁp1i::irtl:.r,. in the way that it blends discussion of impact analysis an]d ;—:E:gx::;odl :nca::uad 2
into a single section (4.11.4). Many mitigation measures are essentially eft 5 tc.chnic&lmsmdm ig;s
because the potential risks remain indeterminats — as do many of the pertinen

G434-134

cont'd

G434-137

and design specifications.

95 40122

s : B4, Bl
197 geed, Mack, Experss Say Area Iil-Prepared For Quake, Log Angcle.s‘ﬂrnu.]mnwz‘}. 1505, Verura Ed.,

198 fd,

199 14,

200 14,
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G434-135

The various locations selected along the proposed route were
selected as representative locations. Other latitudes/longitudes
could be selected to calulate peak ground acceleration for each
location. See the response to Comment G434-134.

G434-136

The EIS/EIR acknowledges that Southern California is very

seismically active with a high likelihood of a strong quake near the
proposed Project. See Impact GEO-3 in Section 4.11.4.

G434-137

The engineering guidelines for gas pipelines are based on
modeling and experience with pipelines around the world. As stated
in 4.11.1.10, the lead agencies do not require deepwater port
applicants to provide final detailed designs as part of their
application. Mitigation Measure GEO-3c in Section 4.11.4 states

that final site-specific seismic hazard studies must be approved by
the CSLC and USCG prior to construction.



One representative example illustrates the vague, tautological nature of section 4.1 1.4 in its
entirety. The impact of “GEOQ-4" is summarized as

“Damage to pipelines or other facilities could occur due to direct rupture (ground
offset) along fault lines (Class m.o

The proposed mitigation measure is summarized as

“MM GEO-4a. Design for Ground Shaking. Complete proper seismic design;
follow specified guidelines."*”

ismi ign" i i ] lete; pipelines have not yet been
that the “proper seismic design” 15 admme,d]?' incomp
I;jstiZned for g:;unpg shaking, and the specified guidelines have not yet been followed. None-
theless, the Applicant then concludes,

« A dherence to this mitigation measure would reduce the impact to less than
significant.”2%®

This conclusion is entirely premature and unsuhmntiatgi, .In simple terms, 2:1 Agp]tmant !I;as-
essentially said, “even though we don't know the seismic risks, we are mnﬁ_ t uia_ ]c:ur p fuz
lines {and mhcrr structures) will be adequate.” Likewise goes the entire remainder of the section

on seismic risk analysis and mitigation.

. POl A :
A few more representative examples of incomplete analyses of seismic risks and consequen
mitigation measures are as follows:

“Mitigation Measures for Impact GEO-3: ngage Due to Direct Rupture fl;:;g
Fault Lines [...] A Final site-specific seismic hazard study shall be mfnp;
and approved by the CSLC and United States Coast Guard (USCG) pnorh_
construction.... Adherence to [this] mitigation measure. .. would reduce this
impact to a less than significant level "2

But at this point, without having completed such a study, the ﬁt:{)p]iéa_nt isl:I:;crlsi :Cutp;r;lgo Ert:;l.
cismi ig ject to be viable. Gaven
a foture seismic hazard stady might show the project _ _ i,
inati i |l-uncertain design speciiications,
tion of technologies, overall complexity, sull Sign §
:;E:?t:.?d; risks, all stodies of such fundamental significance as sgismicity should be performed

in advance of project approval.

“Mitigation Measures for Impact GED-3: Damage Due o Direct Rupture T.:IOP fn
Fault Lines [...] It is best to orient the pipe at fault crossings to produce tensi

in the pipe if there is ground mpture along the fault. Compression of the pipe is

00 Table 4.11-4, st 41130,
02 1,

W3 51135
4 4.11-33.34.
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G434-138

The pipelines would be designed and installed in accordance with
the laws, regulations, and guidelines listed in Table 4.11-3.

G434-139

The November 5, 2004, report, "Assessment of Potential Seismic
Hazards to Cabrillo Port Facilities” by D.G. Honegger Consulting,
contains engineering and modeling data and concludes, "The
offshore pipelines are not expected to experience strains greater
than 0.5% nominal yield strain of the pipe material for an unburied
condition or greater than 1.5% for the case of full pipeline burial for
any earthquake related ground displacement scenario considered.
These strains represent a large margin of safety..." See the
response to Comment G434-137 also and Section 4.11.3.

The statement, “Anywhere that the pipe were ‘tensioned’ it would
necessarily undergo equivalent compression elsewhere along its
length” is not correct. Most major faults in California exhibit mainly
lateral movement -- they are strike slip faults. For pipelines that
intersect either strike slip or normal (up/down) faults at near right
angles, the pipe would be put under tension without associated
compression. Nevertheless, compression buckling was also
modeled in the Honegger report.

The Project has been modified since the issuance of the 2004 Draft
EIS/EIR and HDD is no longer being proposed for use at the shore
crossing. HDB would be used instead. As discussed in Section
2.6.1, "HDB has been used since 1977 to install large-diameter
pipelines beneath environmentally sensitive areas such as
waterways and surf zones. According to the preliminary
geotechnical studies, the geologic formation through which the
proposed Cabrillo Port landfall would be installed is primarily sand,
which is suitable for HDB." For more information see Appendix D4.
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